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Numerical Calculations of Compressible Flows using a SIMPLE Algorithm

Hee-Sub Ahn, Chang-Hyun Sohn, Su-Yeon Moon

Key ‘Words: Compressible Flow(%%A)45), Simple Algorithm(A £ 118]%F), shock(F A ),
Finite Volume Method( #3513 d)

Abstract

A well-known pressure correction method, a SIMPLE algorithm, is extended to treat compressible flows.
Collocated grids are used and density is linked to pressure via an equation of state. The influence of pressure
on density in the case of compressible flows is implicitly incorporated into the extended SIMPLE algorithm.
The first-order Upwind and high-order Quick scheme are compared with respect to an accuracy and
convergence time at all speeds. The extended method is verified on a number of test cases and the results are
compared with other numerical results available in the Lterature. The calculated results show that the Quick
scheme improves accuracy at all speed and also reduces the calculation time at supersonic flows, compared
with the Upwind scheme.

7154d T cex
u D AGHRA &= s . ARG
U D AEE FAYFELET v pe
m D AFRHF c ces
x : A4 AE A @ ;o g A%
7 D AN F A y : H) gy
o T EE
T sdEuy AR
J : Jacobian ' AR
R D ) A 0 : o] A gk(old value)
M R - R RiAe

SHE &t

P S : 4j R P

ew, .. AHAHA

‘: 59 ARG 7 AT g
.. 84, Asvsa A B
He, ARG 7ABEY



BZHARA 88 H22HY 185
1 orEy EALIE]
1.4 & Z}zbol At AAS dNAFTAZ AFUES

gutgd oz FEHANY FAHHLE NGFHH
T4 44 FBos EHdd 475 54°1%"+
HGEARELS 4Ee FuE, 4R
UxE FALZ 3= Hol F /A IR S’l‘ﬂ
A 7HE & Aelgta 8 ¢ o olH @ Aoz
Q&) Zte) FEEAC HFF FAH R
AgARNT Bel AHEHn gk, EHY d=
N HgEAFEIdM £5-42 couplings T
SimplerA %9 fnagZzVout ¢ERHFAA
dxe Wyl ze AnssfEdAs g 9=
-¢#E 9l couplingd H G437 47 d&uA N4
7 E (fictitious  density)& F7tste @y
ol itk By ofed WHEL v
gEAo] EFHE FEAMT AHEEIIE YEH
AHe-& SlhEtE A8zt Dol A dn.
Karkis} Patankar”, Peric® $& 7]&9) H|¢t
d A Ydes de 2ol Simple ¥X

E\"% FAs o} EHE 2&EAY £F
o W&l Mg G ¥ AFME -‘?—]3]
AFAEe] AAF £ Simple ¢RIF
Simple-C¢] ez FAHdA 4EHRFEEL B‘H’ﬁ
slgjon diFae olitalriye]l fE&Me 4
o ulREe GG ZF 7|HI P s
AFE FYPsAd. FAHY ﬂl"wi“ Apd
Wel BumpfrEd 239 £4&-8d &L AR
et

2 AWy o o2

2.1 X|ufi dhE 4

A3dee] d59A4, Navier-Stokes¥ A4,
22 F (LA L otefgd 2o

v (pu)=s"™ 03]
v (puu—"f):s“ 2)
v - (pup—I,ve)=s* 3)

‘T= —(1)+3,uv u)T+2ﬂﬁ (4)

< 1 311,,,
b=3 ( Gy T ) ®

S ztzte) AupAAe e el W

f—,(pU,-) = Js" ©

(pU u;))— { 0ot

"~ B

(e
- a‘f,[ (a”"’ Bubn)) + 25 30
)

a duy
+ a%{ 3]( Buﬂlam } (7)
v H-4 { ( Imzl;la')}
®3)
44 Jehte 3epwdsaes g 2o
5= g’; , U= tnBug ©
ax;
J= det(ﬂ) =anpay — ayndp (10
b b
Bn= 6‘7171 , /921=3_,2712"
b b
B12=—6717—21 , Bzz=§;zl' 1y
22 £ U coupling

g AFNE RE W47 AAAEY 39
AZSE AFAAAS Agh

........................

Fig. 1 Geometry of control volume
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Table 1. Comparison of computing time
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